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FOR: 



HALLIWELL, Larry, et al. 

PCT/GBOO/03616 

21 September 2000 

STERILISING AGENTS AND METHODS 



BOX PCT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 



PRELIMINARY AMENDMENT 



Sir: 



After the assignment of a serial number and prior to the initial examination of the 
above-identified patent application, please make the following amendments: 



IN THE SPECIFICATION : 

Amend the specification by inserting after the title, but before the first sentence on 
page 1 : 

-This application is a national stage application, according to Chapter II of the 
Patent Cooperation Treaty. This application claims the priority date of September 23, 1 999 
for International Patent Application No. PCT/GBOO/03616. - 



IN THE CLAIMS: 

Please cancel original claims 1-11 and enter new claims 12-34 as follows: 
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--12. 



A sterilizing block for use in an airspace within a container, comprising: 



(a) a sterilizing composition comprising a sulphur dioxide activating compound 
wherein moisture absorbed by the block reacts with the sulphur dioxide activating 
compound to form sulphur dioxide; 

(b) a water-soluble organic acid; and 

(c) a corresponding water soluble salt of the organic acid. 

1 3. A sterilizing block according to claim 12, wherein the water soluble organic acid and 
the corresponding water soluble salt of the organic acid each comprise 2-5 percent by 
weight of the total weight of the sterilizing composition. 

14. A sterilizing block according to claim 12, wherein the water soluble organic acid 
comprises 1 to 3 carboxylic acid groups, and the corresponding salt is selected from the 
group consisting of a magnesium salt, a sodium salt, and a potassium salt. 



15. A sterilizing block according to claim 12, wherein the block is selected from the 
group consisting of a solid gel block, a tablet of consolidated powder and a tablet of 
consolidated granules. 
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16. A sterilizing block according to claim 12, wherein the sulphur dioxide activating 
compound is a metabisulphite. 

17. A sterilizing block according to claim 1 6, wherein the metabisulphite is selected from 
the group consisting of sodium metabisulphite or potassium metabisulphite. 

18. A sterilizing block according to claim 12, wherein the container is a diaper pail or 
medical hazardous waste disposal container. 

1 9. A sterilizing block for use in an airspace within a container, comprising: 

(a) a sterilizing composition comprising a sulphur dioxide activating compound 
wherein moisture absorbed by the block reacts with the sulphur dioxide activating 
compound to form sulphur dioxide; and 

(b) a hygroscopic compound. 

20. A sterilizing block according to claim 19, wherein the hygroscopic compound is a 
hygroscopic alkylbenzene-sulphonate. 
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21 . A sterilizing block according to claim 1 9 or 20, wherein the hygroscopic compound 
comprises 1-2.5 percent by weight of the total weight of the sterilizing composition. 

22. A sterilizing block according to claim 19, wherein the block is selected from the 
group consisting of a solid gel block, a tablet of consolidated powder and a tablet of 
consolidated granules. 

23. A sterilizing block according to claim 19, wherein the sulphur dioxide activating 
compound is a metabisulphite. 

24. A sterilizing block according to claim 23, wherein the metabisulphite is selected from 
the group consisting of sodium metabisulphite or potassium metabisulphite. 

25. A sterilizing block according to claim 19, wherein the container is a diaper pail or 
medical hazardous material disposal container. 
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26. A method of sterilizing an airspace within a container, comprising the steps of: 

(a) providing: 

(i) a sterilizing composition comprising a sulpher dioxide activating 
compound wherein moisture within the container reacts with the sulphur dioxide activating 
compound to form sulphur dioxide; 

(ii) a water-soluble organic acid; and 

(iii) a corresponding water soluble salt of the organic acid; 

(b) forming the sterilizing composition into a block; and 

(c) placing the block into the container, the airspace within which is to be 
sterilized. 



27. A method according to claim 26, wherein the water soluble organic acid and the 
corresponding water soluble salt of the organic acid each comprise 2-5 percent by weight 
of the total weight of the sterilizing composition. 



28. A method according to claim 26, wherein the water soluble organic acid comprises 
1 to 3 carboxylic acid groups, and the corresponding salt is selected from the group 
consisting of a magnesium salt, a sodium salt, and a potassium salt. 
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29. A method according to claim 26, wherein the step of forming the composition into 
a block comprises the step of forming the composition into an block selected from the 
group consisting of a solid gel block, a tablet of consolidated powder and a tablet of 
consolidated granules. 



30. A method according to claim 26 wherein the sulphur dioxide activating compound 
is a metabisulphite. 



31 . A method according to claim 30, wherein the metabisulphite is selected from the 
group consisting of sodium metabisulphite or potassium metabisulphite. 



32. A method according to claim 26, wherein the step of placing the block into a 
container comprises the step of placing the block into a diaper pail or medical hazardous 
material disposal container. 



33. A method of sterilizing an airspace within a container, comprising the steps of: 
(a) providing: 
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(i) a sterilizing composition for use in an airspace within a container, the 
composition comprising a sulpher dioxide activating compound wherein moisture absorbed 
by the block reacts with the sulphur dioxide activating compound to form sulphur dioxide; 
and 

(ii) a hygroscopic compound; 

(b) forming the sterilizing composition into a block; and 

(c) placing the block into the container, the airspace within which is to be 
sterilized. 

34. A method according to claim 22, wherein the water soluble organic acid and the 
corresponding water soluble salt of the organic acid each comprise 2-5 percent by weight 
of the total weight of the sterilizing composition. - - 

REMARKS 

Pursuant to 37 C.F.R. §1.121(c)(ii), a marked-up copy of the claim amendments is 
included with this Preliminary Amendment and labeled as "Exhibit A." It is believed that 
this application is now in condition for allowance. Such action at an early date is 
respectfully requested. 



Reg. No. 29,037 
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EXHIBIT A 



AMENDED CLAIMS - MARKED-UP COPY 

(U.S. National Phase of International Application No. PCT/GBOO/0361 6) 



Please cancel claims 1-11. 
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^STERILISING AGENTS A ND METHODS 

This invention relates to sterilising agents, in 

particular to those which, when activated, form sulphur 

5 dioxide, and also to a method of sterilising substantially 
enclosed airspaces . 

It is well known to use sterilising agents which form 
sulphur dioxide to sterilise enclosed spaces. Such agents 
10 have been used in a wide variety of applications including 
sterilisation of fermentation bins and sanitary bins. 

In the case of fermentation bins, granules or tablets 
of the sterilising agent are dissolved rapidly in water in 
15 the fermentation bin, which quickly releases large 
quantities of sulphur dioxide for fast sterilisation. 

In the case of sanitary bins, where there is only a 
small amount of moisture in the air and/or materials 
20 inside the bin, it is usual to add a portion of the 
sterilising agent in powder or granule form. The powder 
or granules have a large surface area which enables 
activation by the available moisture to form a sufficient 
amount of sulphur dioxide for sterilisation. 

25 

The powder or granules are usually added by sprinkling 
them on the bottom of the container, either from a -porous 
container or by opening individual sachets of sterilising 
agent and pouring the powder or granules into the 
3 0 container. 

However, when the sterilising agent is applied in this 
manner a certain amount of dust from the .powder or 



wo 01/21224 



2 



PCT/GBOO/03616 



granules is generated, which can be harmful to a user if 
inhaled. People with bronchial afflictions, such as 
asthma, may be especially vulnerable to adverse effects 
from the dust . 

5 

Some sterilising agents for sanitary bins, enclosed 
spaces and the like are delivered as powder or granules 
in porous sachets, which allow moisture to penetrate the 
sachet and sulphur dioxide generated to diffuse out into 

10 the bins. However this method of delivery does not 
prevent all the dust generated by the powder or granules 
inside the sachet from escaping into the surrounding 
atmosphere, creating a hazard to the user. Such dust 
and/or powder- release is hazardous to people, particularly 

15 those with bronchial complaints, for example asthmatics. 
Furthermore, the porous sachets are prone to tearing. 

It is therefore an object of preferred embodiments of 
the present invention to provide a sterilising agent which 
20 forms sulphur dioxide upon activation with available 
moisture, in a form which does not produce harmful dust 
during insertion into an enclosed space. 

It is a further object of preferred embodiments of the 
25 present invention to provide a sterilising agent which 
releases sulphur dioxide over a prescribed period of time 
for efficient sterilisation, for a particular application. 

Therefore, according to a first aspect of the present 
30 invention there is provided a sterilising block comprising 
a sterilising composition for use in an airspace within a 
container, ~ the sterilising composition comprising a 
sulphur dioxide activating compound, wherein moisture 
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absorbed by the block reacts with the sulphur dioxide 
activating compound to form sulphur dioxide, and wherein 
the sterilising composition further comprises a water 
soluble organic acid and a corresponding water soluble 
5 salt of the organic acid. 

Suitably the water soluble organic acid and water 
soluble salt of the organic acid are water soluble at 
ambient temperature . 

10 

The water soluble organic acid and corresponding salt 
act to inhibit the release of sulphur dioxide from the 
sterilising composition. While the applicant is not 
limited by any theoretical explanation, it is believed the 

15 water soluble acid and salt act as a buffer to inhibit 
formation of sulphur dioxide, thus prolonging the term of 
action of the composition. Thus the term '^water- soluble" 
relates to the organic acid and corresponding salt being 
sufficiently soluble in water at ambient temperature to 

20 act as a buffer, in the composition of the present 
invention, as moisture is absorbed by the block. 

Preferably the water soluble organic acid and 
corresponding salt maintain the sterilising block, as 

25 moisture is absorbed, at a pH of not more than 7.5, more 
preferably at a pH not more than 6.5. Preferably the water 
soluble organic acid and corresponding salt maintain the 
sterilising block, as moisture is absorbed, at a pH of not 
less than 3.5, more preferably not less than 4.5 and most 

30 preferably not less than 5.5. A preferred pH range is 
5.5. - 6.5. 
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Suitably the organic acid is a water soluble organic 
acid comprising 1 to 3 carboxylic acid groups, or 
anhydrides thereof. Alternatively the organic acid may be 
ascorbic acid. 

b 

Preferred water soluble organic acids include lactic 
acid, malic acid, fumaric acid, pyruvic acid, succinic 
acid, ascorbic acid and citric acid, of which citric acid 
and malic acid are most preferred. 

10 

Suitably the organic acid and corresponding salt each 
comprise 1-12 carbon atoms, preferably 1-9 carbon atoms, 
more preferably 1-6 carbon atoms . 

15 The corresponding salts of the water soluble acid 

include magnesium, sodium and potassium salts. Preferred 
corresponding salts of malic acid or citric acid are 
sodium malate and sodium citrate respectively. 

20 Suitably the water soluble organic acid comprises at 

least l%wt of the total weight of the sterilising 
composition, more preferably at least 2% wt, as added to 
the sterilising composition. Preferably the water soluble 
organic acid comprises no more than 10% wt of the total 

25 weight of the sterilising composition, more preferably no 
more than 5% wt. 

Suitably the corresponding salt of the organic acid 
comprises at least l%wt of the total weight of the 
30 sterilising composition, more preferably at least 2%wt. 



Preferably the corresponding salt of the organic acid 
comprises no more than 10% wt of the total weight , of the 
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Sterilising composition, more preferably no more than 5% 
wt . 

Thus the preferred range of the water soluble organic 
5 acid and the corresponding salt, combined, is 4-10%wt of 
the total weight of the sterilising composition. 

Most preferably the water soluble organic acid and the 
corresponding salt of the organic acid comprise equal 
10 amounts in the total weight of the sterilising 
composition. 

All amounts described herein are a %wt of the total 
weight of the sterilising composition as added in the form 

15 of raw ingredients. It is understood that once the 
sterilising block absorbs moisture, the relative portions 
of the individual components of the composition may 
change, for example the organic acid and/or salt may 
dissociate in solution, and the proportion of sulphur 

20 dioxide activating compound will decrease on evolution of 
sulphur dioxide . 

According to a second aspect of the present invention 
there is provided a sterilising block comprising a 

25 sterilising composition for use in an airspace within a 
container, the sterilising composition comprising a 
sulphur dioxide activating compound, wherein moisture 
absorbed by the block reacts with the sulphur dioxide 
activating compound to form sulphur dioxide and wherein 

30 the sterilising composition further comprises a 
hygros cop i c compound . 
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It is believed that the hygroscopic compound increases 
the rate of release of sulphur dioxide from the 
sterilising agent by increasing the rate of uptake of 
moisture into the sterilising block. The hygroscopic 
5 compound enables the sterilising composition to be 
manufactured in a block with limited surface area for use 
in an airspace which is low in moisture, as it will enable 
the block to absorb a sufficient amount of moisture from 
the air and/or waste materials within the airspace to 
10 activate the sulphur dioxide activating compound. 

Preferably the hygroscopic compound is a hygroscopic 
alkylbenzenesulphonate , or dialkylbenzenesulphonate 

However, other types of hygroscopic material may be used, 

15 

A preferred dialkylbenzenesulphonate is di- 
isopropylbenzenesulphonate , 

Preferably the hygroscopic compound comprises at least 
20 0.5%wt of the total weight of the sterilising agent, more 
preferably at least l%wt. 

Preferably the hygroscopic compound comprises no more 
than 5%wt of the total weight of the sterilising agent, 
25 more preferably no more than 2.5% wt. 

Thus a preferred range for the hygroscopic compound is 
l-2.5%wt of the total weight of the sterilising 
composition. 

30 

The block should be such that it produces an 
insubstantial amount, and preferably no, harmful dust when 
inserted into the airspace . 
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Suitably the block is a tablet or solid gel block. 
Preferably it is a tablet of consolidated powder or 
granules . 

5 

The sulphur dioxide may, preferably, be in gaseous 
form and/or may dissolve in water or an aqueous medium 
present in the air space, and so act, in the form of 
sulphurous acid or a salt thereof, as a liquid sterilising 
10 composition. It will be understood that further volatile 
compounds of sulphur may be formed, in addition to sulphur 
dioxide , 

Preferably the sterilising composition comprises a 
15 polyglycol compound, more preferably a polyethylene glycol 
compound. 

Suitably the polyglycol compound comprises at least 
0.5%wt of the total weight of the sterilising composition, 
20 preferably at least l%wt, as added to the sterilising 
composition . 

Preferably the polyglycol compound comprises no more 
than 10%wt of the total weight of the sterilising 
25 composition, more preferably no more than 5% wt, as, added 
to the sterilising composition. 

Suitably the sulphur dioxide activating compound is a 
metabisulphite, preferably sodium metabisulphite or 
30 potassium metabisulphite. 
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Preferably the sulphur dioxide activating compound 
comprises at least 50% wt of the total weight of the 
sterilising composition, more preferably at least 60% wt . 

5 Suitably the sulphur dioxide activating compound 

comprises no more than 95% wt of the total weight of the 
sterilising composition, preferably no more than 90% wt, 
more preferably no more than 8 0% wt . 

10 The sterilising composition may additionally comprise 

one or more ancilliary ingredients, including a fragrance, 
a colouring compound, talc, sodium chloride, and a filler. 

Suitably each block is supplied in its own sealed 
15 ' space. For example it may be individually wrapped or 
provided in "blister pack" form. 

Alternatively blocks may be packaged together, 
preferably in a sealed container containing, separately, a 

20 hygroscopic agent (for example silica gel) able 
preferentially to absorb atmospheric moisture, and so 
prevent premature activation of the sulphur dioxide 
activating compound. Such a hygroscopic agent may also be 
-employed when each block is supplied in its own sealed 

25 space. Thus, the sterilising blocks may be kept in an 
inactive form until needed, prolonging their shelf-life 
and subsequent utility. 

Preferably the container is generally enclosed. 
30 Preferably the container is used for deposit or storage of 
contaminated, or more preferably biological materials, for 
_ example biological soils, microorganisms, or biological 
waste products . 
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Preferably the container is a sanitary bin. 

Alternatively, the container may be a medical dressing 
5 container, a nappy bin, a used sharps bin, a post box, a 
refrigerator, a body bag or a container used for the 
disposal or containment of any contaminated or, 
preferably, biological waste. 

10 When the container is a food refrigerator, the block 

is preferably placed in a non-airtight container to 
prevent accidental contact with food contained within the 
refrigerator . 

15 The invention also provides a method of sterilising an 

airspace comprising the use of a block as described and 
defined above. 

The following examples better serve to illustrate 
20 preferred embodiments of the present invention. 

Example 1 

A tablet of compressed granules was prepared using the 
25 following ingredients in the proportions given: 

% wt of total weight of composition 



Citric acid 2,5 

Sodium citrate 2,5 

Polyethylene glycol (PEG6000) 2.0 

30 Talc 1.0 

Sodium metabisulphite 73.2 

Perfume 0.8 

Sodium chloride 18.0 
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The dry ingredients were mixed together, with the 
exception of the perfume, which was subsequently sprayed 
onto the mixed ingredients. The composition was then 
granulated and fed into a die wherein the granules were 
5 compressed into tablet form by a press having a force of 8 
tons . 

Example 2 



10 The method of Example 1 was repeated for the following 

composition: 

% wt of total weight of composition 
Corn starch 1 . 5 

Sodium di-isopropylbenzene sulphonate 1.0 
15 Polyethylene glycol (PEG 6000) 2.0 
Talc 1.0 
Sodium metabisulphite 75 . 7 

Perfume 0 . 8 

Sodium chloride 18.0 

20 

Both compositions are of utility in effectively 
sterilising an airspace within a container. The 
composition of Example 1 is particularly useful for 
containers in which there is a relatively large amount of 
25 moisture or moist contaminant present, with the buffering 
action of the organic acid and corresponding salt 
components moderating the release of sulphur dioxide. 

The composition of Example 2 is particularly useful in 
30 sterilising airspaces within containers that contain a 
relatively low amount of moisture, or contain contaminated 
materials that are relatively dry. 
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The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
5 specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
10 drawings) , and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive. 

15 Each feature disclosed in this specification 

(including any accompanying claims, abstract and 
drawings) , may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated otherwise, 

2 0 each feature disclosed is one example only of a generic 
series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment ( s ) . The invention extend to any novel 
25 one, or any novel combination, of the features disclosed 
in this specification (including any accompanying claims, 
abstract and drawings) , or to any novel one, or any novel 
combination, of the steps of any method or process so 
disclosed. 



30 
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CLAIMS 

1. A sterilising block comprising a sterilising 
composition for use in an airspace within a container, the 

5 sterilising composition comprising a sulphur dioxide 
activating compound, wherein moisture absorbed by the 
block reacts with the sulphur dioxide activating compound 
to form sulphur dioxide, and wherein the sterilising 
composition further comprises a water soluble organic acid 
10 and a corresponding water soluble salt of the organic 
acid . 

2. A sterilising block as claimed in claim 1, wherein the 
water soluble organic acid and the corresponding water 

15 soluble salt of the organic acid each comprise 2-5% wt of 
the total weight of the sterilising composition. 

3. A sterilising block as claimed in claim 1, wherein the 
water soluble organic acid comprises 1 to 3 carboxylic 

20 acid groups, and the corresponding salt is selected from 
the group consisting of a magnesium, sodium and potassium 
salt , 

4. A sterilising block comprising a sterilising 
25 composition for use in an airspace within a container, the 

sterilising composition comprising a sulphur dioxide 
activating compound, wherein moisture absorbed by the 
block reacts with the sulphur dioxide activating compound 
to form sulphur dioxide, and wherein the sterilising 
30 composition further comprises a hygroscopic compound. 
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5. A sterilising block as claimed in claim 4, wherein the 
hygroscopic compound is a hygroscopic alkylbenzene- 
sulphonate . 

5 6. A sterilising block as claimed in claims 4 or 5, 
wherein the hygroscopic compound comprises between 1- 
2.5%wt of the total weight of the sterilising composition. 

7. A sterilising block as claimed in any preceding 
10 claims, wherein the block is a solid gel block or is a 
tablet of consolidated powder or granules . 

8- A sterilising block as claimed in any preceding claim, 
wherein the sulphur dioxide activating compound is a 
15 metabisulphite . 

9. A sterilising block as claimed in claim 8, wherein the 
metabisulphite is sodium metabisulphite or potassium 
metabisulphite . 

20 

10. A sterilising block as claimed in any preceding claim, 
wherein the container is a sanitary bin, a medical 
dressing container, a nappy bin, a used sharps bin, a post 
box, a refrigerator, a body bag or a container used for 

25 the disposal or containment of any biological waste. 

11. A method of sterilising an airspace comprising the use 
of a block of any of claims 1 to 10. 
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